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IN THE CLAIMS: 

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with strik e through . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). 

Please CANCEL claims 23-25 without prejudice or disclaimer, and AMEND claims 1-22 
in accordance with the following: 

Claim 1 (Currently Amended): An apparatus detecting binary data from an input 
signal read from an optical recording medium, the apparatus comprising: 

a first signal processo r arranged to nonlinearlv conv e rting convert the input signal based 
on a result of comparing an absolute value of the input signal and a predetermined critical value x 
and generate a nonlinearlv converted signal ; and 

a second signal processor detecting arranged to detect binary data from the nonlinearly 
converted signal representing information stored on the optical recording medium . 

Claim 2 (Currently Amended): The apparatus of claim 1 , wherein the first signal 
processor saturates the input signal by the predetermined critical value x when the absolute value 
of the input signal is bigg e r larger than the predetermined critical value a and outputs the input 
signal as the nonlinearlv converted signal when the absolute value of the input signal is smaller 
than the predetermined critical value. 

Claim 3 (Currently Amended): The apparatus of claim 1 , wherein the first signal 
processor outputs is arranged to generate a difference of the absolute value of the input signal 
and the predetermined critical value as the nonlinearlv converted signal when the absolute value 
of the input signal is &§§ef jarger than the predetermined critical value and the input signal is 
greater than zero (0), to generate a summation of the absolute value of the input signal and the 
predetermined critical value as the nonlinearlv converted signal when the absolute value of the 
input signal is larger than the predetermined critical value and the input signal is less than zero 
(0), and oufeu teto generate - zero (0) as the nonlinearlv converted signal when the absolute value 
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of the input signal is smatie fnot greater than the predetermined critical value. 

Claim 4 (Currently Amended): The apparatus of claim 2, wherein the first signal 
processor includes a digital filter using a nonlinear function t hat yields the result of the following 
equation: 

y = x*{| x| < k}+k(-1) { i x i * 0} *{| x| > k} 

wherein | | indicates an absolute value, the braces and thei-F-contents become one (1) 

if a conditional expression contained therein is true x and zero (0) if a conditional expression 
contained therein is false, x is the input signal, and k is athe predetermined critical value ranging 
from zero(O) to a positive real number. 

Claim 5 (Currently Amended): The apparatus of claim 3, wherein the first signal 
processor includes a digital filte r using a nonlinear function that yields the result of the following 
equation: 

y = xx{| x| > k} + k(-1) { i x i >0} x{| x| > k} 

wherein | | indicates an absolute value, the braces and thei^contents become one (1) 

if a conditional expression contained therein is true A and zero (0) if a conditional expression 
contained therein is false, x is the input signal, k and is athe predetermined critical value ranging 
from zero to a positive real number. 

Claim 6 (Currently Amended): The apparatus of claim 41, wherein the first signal 
processor is a digital filte r using a nonlinear function . 

Claim 7 (Currently Amended): The apparatus of claim §1_, wherein the first signal 
processor i s a digital filt e r comprises: 

at least one finite impulse response (FIR) filter arranged to change freguencv 
characteristics of the input signal: and 

a nonlinear filter arranged to generate the nonlinearlv converted signal based on the 
absolute value of the input signal and the predetermined critical value. 
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Claim 8 (Currently Amended): The apparatus of claim 42, wherein the first signal 
processor comprises a finit e impuls e r e spons e (FIR) filter in front of th e digital filt e r : 

first and second finite impulse response (FIR) filters arranged in series to change 
frequency characteristics of the input signal; and 

a nonlinear filter disposed between the first and second FIR filters, to generate the 
nonlinearly converted signal based on the absolute value of the input signal and the 
predetermined critical value . 

Claim 9 (Currently Amended): The apparatus of claim §6, wherein the first signal 
processor further comprises ana finite impulse response [FIR] filte r arranged in front of the 
digital filte r to change frequency characteristics of the input signal . 

Claim 1 0 (Currently Amended): The apparatus of claim 46, wherein the first signal 
processor further comprises a na finite impulse response (FIR} filter arranged behind the digital 
filte r to change frequency characteristics of the input signal . 

Claim 11 (Currently Amended): The apparatus of claim §2, wherein the first signal 
processor comprises an F I R filt e r behind th e digital filt e r : 

a nonlinear filter to generate the nonlinearly converted signal based on the absolute 
value of the input signal and the predetermined critical value: and 

finite impulse response (FIR) filters arranged in front, behind and in parallel with the 
nonlinear filter respectively, to change freguencv characteristics of the input signal . 

Claim 12 (Currently Amended): The apparatus of claim 43, wherein the first signal 
processor comprises FIR filters, r e sp e ctiv e ly, in front of and behind the digital filt e r : 

a nonlinear filter to generate the nonlinearly converted signal based on the absolute 
value of the input signal and the predetermined critical value; and 

finite impulse response (FIR) filters arranged behind and in parallel with the nonlinear 
filter respectively, to change freguencv characteristics of the input signal . 

Claim 13 (Currently Amended): The apparatus of claim §3, wherein the first signal 
processor comprises FIR filters, r e sp e ctiv e ly, in front of and b e hind th e digital filter : 
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a nonlinear filter to generate the nonlinearly converted signal based on the absolute 
value of the input signal and the predetermined critical value; 

first and second finite impulse response (FIR) filters arranged in series behind with the 
nonlinear filter; and 

a third FIR filter arranged in parallel with the nonlinear filter, 

wherein the first, second and third FIR filters are configured to change freguency 
characteristics of the input signal . 

Claim 14 (Currently Amended): The apparatus of claim 42, wh e rein f urther 
comprising an egualizer disposed between the first signal processo r compris e s an FIR filt e r that 
is conn e ct e d to th e digital filt e r in parall e l and the second signal processor to condition the 
nonlinearly converted signal and to output a partial response sampled signal to the second 
signal processor for data detection . 

Claim 1 5 (Currently Amended): The apparatus of claim S3, wh e r e in f urther 
comprising an egualizer disposed between the first signal processo r compris e s an FIR filter that 
is conn e cted to th e digital filt e r i n parall e l and the second signal processor to condition the 
nonlinearly converted signal and to output a partial response sampled signal to the second 
signal processor for data detection . 

Claim 16 (Currently Amended): The apparatus of claim 1 , wherein the second 
signal processor is a vitefb fViberti decoder and the vit erbi deco d er us es employing one of thfee 
methods, that is a PR (a,b,a) method, a PR (a,b,b,a,) method, and a PR (a,b,c,b,a) method. 

Claim 1 7 (Currently Amended): The apparatus of claim 1 6, wherein the 
vitefb iViterbi decode r further uses an egualizer that adiusts to adjust the frequency 
characteristics of the input signal. 

Claim 18 (Currently Amended): A method of detecting binary data from an input 
signal read from an optical recording medium, the method comprising: 

converting an input signal read from the optical recording medium into a digital signal; 
converting the mpu tdigital signal nonlinearly based on a result of comparing an absolute 
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value of the mm rtdigital signal and a predetermined critical value into a nonlinearlv converted 
signal using a nonlinear filter ; and 

detecting binary data from the nonlinearly converted signal representing information 
stored on the optical recording medium . 

Claim 19 (Currently Amended): The method of detecting binary data of claim 18, 
wherein th e conv e rting the input signal nonlinearly further compris e s: saturating the ifnw tdigital 
signal is saturated when the absolute value of the um ridigital signal is bigg e r larger than the 
predetermined critical value x and outputting the Inm rtdigital signal is output as the nonlinearlv 
converted signal when the absolute value of the iwu tdigital signal is smaller than the 
predetermined critical value th e reof . 

Claim 20 (Currently Amended): The method of detecting binary data of claim 1 8, 
wherein the conv e rting th e input signal nonlin e arly furth e r comprises: outputting th e j | difference 
between the absolute value of Inm rtthe digital signal and the predetermined critical value ]s 
output as the nonlinearlv converted signal w hen the absolute value of the mptrtdigital signal is 
biggerlarger than the predetermined critical value and the digital signal is greater than zero (0) , a 
summation of the absolute value of the digital signal and the predetermined critical value is 
output as the nonlinearlv converted signal when the absolute value of the digital signal is larger 
than the predetermined critical value and the digital signal is less than zero (0), and outputting 
zero (0) is output as the nonlinearly converted signal when the absolute value of the mw tdigital 
signal is smaHe mot greater than the predetermined critical value. 

Claim 21 (Currently Amended): The method of detecting binary data of claim 1 8, 
wherein the conv e rting conversion of the iwu idigital signal nonlin e arly is executed , via a digital 
filter having a nonlinear function, according to the following equation: 

y = xx{j X | < k}+k(-1) { i x i * 0} *{j x| > k} 

wherein | | indicates an absolute value, the braces and ttvei^contents become one (1) 

if a conditional expression contained therein is true x and zero (0) if a conditional expression 
contained therein is false, x is the mw tdigital signal, and k is athe predetermined critical value 
ranging from zero (0) to a positive real number. 
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Claim 22 (Currently Amended): The method of detecting binary data of claim 1 8, 
wherein the converting th e inpu t conversion of the digital signal nonlinearly is executed , via a 
digital filter having a nonlinear function, according to the following equation: 

y = X x{| X | > k} + k(-1) { i x i >0} x{| x| > k} 

wherein | | indicates the absolute value, the braces and theif-contents become one (1) 

if the conditional expression contained therein is true A and zero (0) if the conditional expression 
contained therein is false, x is the mw tdigital signal, and k is the predetermined critical value 
ranging from zero (0) to a positive real number. 

Claims 23-25 (Canceled): 
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